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ABSTRACT.
The heat retention qualities of five different models of football helmets were investigated under four work levels and three environmental conditions. Analysis of data t indicated that a significant difference existed among helmets.
Further analysis revealed a significant helmet X environnental condition interaction.
I6
AMBIENT Due to the increasing number of football related head and injuries, considerable attention has been directed to the task of constructing football helmets that will safely absorb severe impacts (2, 4, S, 6, 9, 11, 12). One means of achieving this objective, safer helmets is to alter the interior design of the helmet.
As helmet interior design changes, usually in the form of increasing either the quantity or texture of the impact absorbing material, a secondary problem may develop, the helmet might retain more heat and impair body cooling. heart rate recorded from EKG electrodes.
PURPOSE

Treatment of Data.
For this study, a completely randomized factorial design with two replications was utilized. An analysis of variance using the F-test was selected to test the null hypotheses which were set at the .05 level of confidence.
Duncan's multiple range test was performed on the means of the treatment groups to determine significant differences.
RESULTS
The mean results and F-ratios for the variables examined in this study are presented in Table 1 Figure 6 , mean temperatures among the five helmets for each Heart Rate.
Mean heart rates recorded for subjects wearing the five helmets under the three levels of heat stress examined are presented in the lowc rtion of Figure 7 . As anticipated (1, 3, 7) , heart rate was not significantly affected by helmet design (F=.lS), but was recorded as an index of cardiac stress as a precautionary measure. Although not related to helmets, the cardiac responses observed in this study were significantly affected by work load (F=103.27) and environmental stress (F=4.S7).
Application of the Duncan test to the heart rate -work level data showed that significant incrementt in heart rate occurred with successive increments in work load ( Figure 6 ). A significant increment in pulse rate was also observed between environmental condition one and two. No significant difference was observed between conditions two and three.
DISCUSSION
The findings of this study indicate that helmets had an effect on the temperature of the air trapped beneath them.
Since the primary difference between the helmets examined was in the design and texture of the internal suspension (padding) one may conclude that padding, rather than the helmets was the significant variable. It appears that padding has a detrimental effect on the circulation of air between the head and the helmet and consequently plays an important role in providing adequate ventilation for temperature regulation of the head. This is evident in Figure 7 The need exists to validate this proceduire for subjects in full football uniform.
CONCLUSION
Since the differences between the heat retention proper ties of the helmets examined were marginal, the primary concern when purchasing helmets should be protection.
